
EXAM P QUESTIONS OF THE WEEK
S. Broverman, 2007

Week of July 30/07

A fair coin is tossed 100 times. The tosses are independent of one another.
The number of heads tossed is .\

It is desired to find the smallest integer value  which satisfies the probability relationship5

T Ð&!  5 Ÿ \ Ÿ &!  5Ñ   Þ*& .

Find  by applying the normal approximation with integer correction to the distribution of .5 \

The solution can be found below.



Week of July 30/07 - Solution

\ has a binomial distribution with 100 trials and probability  of success. The expected number"
#

of heads is    and the variance of the number of heads is   ."!!Ð Ñ œ &! "!!Ð ÑÐ Ñ œ #&" " "
# # #

Using the normal approximation with integer correction, we want to satisfy the relationship
TÐ&!  5  Þ& Ÿ \ Ÿ &!  5  Þ&Ñ   Þ*& .

Applying the normal approximation, we have
TÐ&!  5  Þ& Ÿ \ Ÿ &!  5  Þ&Ñ œ TÐ Ÿ Ÿ Ñ œ TÐ  - Ÿ ^ Ÿ -Ñ5Þ& \&! 5Þ&

#& #& #&È È È  ,

where  is standard normal. In order for this probability to be at least .95, it must be true that^

F( . This is true because we want to eliminate less than .025 probability from the left-Ñ   Þ*(&

and right side of .^

From the standard normal table,   , and therefore, we must have   .FÐ"Þ*'Ñ œ Þ*(& -   "Þ*'

Then,   .  The smallest integer is   .5Þ&
&   "Þ*' p 5   *Þ$ 5 œ "!

Using the normal approximation,    but   .TÐ%! Ÿ \ Ÿ '!Ñ   Þ*& T Ð%" Ÿ \ Ÿ &*Ñ  Þ*&


